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The aim of this article is to analyse two components of hidden unemployment in Estonia – 
underemployment and discouraged persons in 1997-2000. This is important for giving an 
adequate overview of the situation on the labour market in Estonia and the scope of hidden 
unemployment and its development in the period where strong macroeconomic shocks 
influenced the economy. The following tasks are set for achieving this purpose – to estimate 
two components of hidden unemployment and to analyse the factors that influence them. In 
the analysis the models are created for 1997 (the year before crises) and for 2000 (the 
strongest effect of the crises on the labour market) and respective Estonian Labour Force 
Surveys (ELFS97 and ELFS00) are used. The most important findings were that the steady 
growth of discouragement seems to have no connection with the crisis in Russia. No 
connection with the economic decline can be also seen in patterns of underemployment, 
where the number of underemployed has been decreased significantly. So, the crisis has 
increased only the open unemployment level. There are no general factors found, what would 
influence all observed categories in year before crisis and in year 2000 where the open 
unemployment was the highest. There are factors found that increase the discouragement and 
unemployment in both years – dismissals, sex, being without work for a long time. There have 




Hidden unemployment is an issue, which hasn’t been very much under discussion in Estonia. 
In developed countries hidden unemployment has been analysed in many years already 
especially in periods of economic recession and in recent years this possibility has emerged in 
Estonia as well. In the Estonian Labour Force Surveys the estimates of some components of 
hidden unemployment are estimated and can be used for analyses. The approach of hidden 
unemployment is very important for better description of the state of the labour market. The 
topic of hidden unemployment is quite complicated and economists don’t give this 
phenomenon a single definition. Different authors consider different components of hidden 
unemployment but the phenomenon as a whole is rarely analysed. In current article two 
components of hidden unemployment are analysed  – discouraged workers and 
underemployment. The choice of components analysed is derived from availability of the data 
in ELFS-s.  
 
The aim of this article is to analyse above-mentioned two components of hidden 
unemployment in Estonia in 1997 and 2000. This is  important for giving an adequate 
overview of the situation of the labour market in Estonia and the scope of hidden 
unemployment and its development in the period where strong macroeconomic shocks 
influenced the economy. The following tasks are set for achieving this purpose: 
•  to discuss different theoretical approaches concerning hidden unemployment; 
•  to analyse research results about hidden unemployment in conditions of economic 
recession; 
•  to analyse discouragement and underemployment in Estonia between 1997 and 2000;   3
•  to compare the factors influencing hidden unemployment in 1997 and 2000. 
The article has been structured as follows: first we describe the key concepts of hidden 
unemployment used in present work, and then we review the results of empirical work made 
about hidden unemployment in conditions of economic decline. In the third section we give 
an overview about the general state of the Estonian labour market in 1997-2000. Thereafter, 
we analyse hidden unemployment in the period of observation and finally, we present data, 





The population is typically divided into three categories – the employed, the unemployed and 
the inactive part of population. But this simplistic division is inadequate as an indicator of 
under-utilised human resources or of employment or of unemployment: in between of the 
three categories, there are discouraged persons’ category and underemployment category (and 
some other categories of hidden unemployment, like hoarded labour, for example).  
 
Under the notion discouraged workers, we consider persons who are able and currently 
available for work but not actively seeking for it because of certain reasons: they don not 
believe they can find work because of their age or other reasons (disguised unemployment) or 
they have given up the search without results (discouraged persons). This is done because 
both sub-categories of hidden unemployment are statistically reflected under the inactive part 
of the population and can be identified with thehelp of ELFS
1. 
 
The second category analysed in the current research is underemployment. We consider here 
only time-related underemployment (persons are working on a part-time basis but are willing 
and available for work more hours)
2. Because of estimation problems we are leaving out of 
the investigation the categories, what were noted by labour statisticians as “invisible 
underemployment” in 1982 (ILO…1982) and “inadequate employment situations” in 1998 
(ILO, 1998). The latter comprises wider range of situations than invisible underemployment 
and than is needed for hidden unemployment discussion. It covers three particular types of 
situations. The first consists of workers who are over-qualified for the jobs they hold or whose 
qualifications do not match their jobs. The second comprises workers whose occupational 
earnings are too low (although they do not necessarily work less than normal hours). The third 
is over-employment (the worker wants to work fewer hours with a corresponding reduction of 
income) (Bollé, 1999, p. 74-75).  
 
Open unemployment is defined here according to the definitions in the ELFS-s and comprises 
persons who are fulfilling simultaneously following conditions: 
(1)  persons are without work (doesn’t work anywhere at the moment and are not 
temporarily absent from work); 
(2)  they are currently (in the course of two weeks) available for work if there should be 
work and 
(3)  they are actively seeking for work. 
 
 
                                                                 
1 The question, why above-mentioned categories should be considered as (hidden) unemployment, is 
discussed more in following works: Addison and Siebert (1979), Schmidt (1986), Clark and Summers 
(1990b), Kollmann (1994), Hussmanns(1994), Simpson (1992),  Buss, Redburn (1988),  Mincer (1993b) 
and also in ILO publications (ILO…1982). 
2 More detailed discussion of underemployment is given by Killinsworth (1983), Ehrenberg and 
Rosenberg (1988), (Mincer 1993a), Norwood (1994), Hussmanns (1994), Porket (1995), Stratton 
(1996) and also in ILO publications (ILO…1982).   4
Economic decline and hidden unemployment 
 
In the economic literature there can’t be found researches concerning specific macroeconomic 
shocks’ impact on hidden unemployment, but there are several analysis concerning hidden 
unemployment in conditions of economic decline in general. In fact, the discussions about 
hidden unemployment started with analysing the changes in labour force participation rates in 
conditions of economic decline. 
 
In absence of labour force surveys, attempts have been made to estimate the number of 
discouraged persons with empirical models. There are regressions used, where labour force 
participation rate is connected with the rate of registered unemployment rate or similar 
indicator of unemployment. After the estimation of the regression coefficients, the 
unemployment indicator is replaced with the natural rate of unemployment and the estimated 
equation is used for prognosis, what would be the rate of participation, if the economy would 
achieve full employment. Full employment labour force participation rate is multiplied with 
the respective number of people in the whole population (or population group) and in that 
way; the full employment (or potential) labour force is obtained. Hidden unemployment (here 
only in the meaning of discouraged persons) is estimated as the difference between real labour 
force and estimated full employment labour force. 
 
As explanatory variables, four main types of variables are used in above-described equations: 
•  variables, that measure the influence of the level of unemployment to the labour force 
participation rate; 
•  variables, that reflect the level of inflation and it’s influence on participation rate (for 
the purpose of measuring money illusion and uncertainty effects); 
•  variables, that reflect the level of wages (current wage compared to wage in previous 
periods). This is used for reflecting the living standard effect – the decrease in wage 
(compared to previous period) causes inactive family members’ entering to the labour 
force in order to sustain the living standard of the family; 
•  variables, that reflect demographic changes (fertility rate, for example) are used also 
in some regressions. 
In the analysis both – time series and cross sectional data are used.  
 
The results of above-described estimations are not satisfying because they are inaccurate and 
the estimated number of discouraged persons depends upon model specification and the 
period of observation. The number of discouraged persons has been estimated from 0.6-1.7% 
of the male and 1.7-5.1% from the female labour force (Mincer 1993b, p. 94). 
 
Despite of above-mentioned shortcomings, the researches give us some indications, what kind 
of factors influence peoples’ reaction to the economic deterioration and growth of 
unemployment in the terms of discouragement. Summarising the above-mentioned works, the 
following features can be observed. 
 
The researchers have tested the added worker
3 and discouraged worker
4 hypothesis and found 
that the second is dominating (Corry, Roberts 1974; Dernburg, Strand 1964, 1966; Bowen, 
Finegan 1965; Cain 1963; Wachter 1974, Berg, Dalton 1997, for example). This means, that 
                                                                 
3 The added worker hypothesis states that other members of (unemployed or with decreased wage) 
person’s households will enter the labour force in order to compensate households’ income losses. 
According to this hypothesis the participation rate will grow when unemployment is growing 
(Killinsworth 1983, p. 16). 
4 The discouraged worker hypothesis means that in conditions of high unemployment some jobseekers 
give up the job search and others who are ready to enter the labour force will don not so because they 
do not believe that they will find a job. As a result, in conditions of rapidly increasing unemployment 
the participation rate falls – people leave labour force (Sapsford, Tzannatos 1993, p. 13).   5
in conditions of increasing unemployment, the labour force participation rate falls. The scope 
of the discouraged worker effect differs in great amount in above-mentioned researches.  
 
Many researchers have analysed the behaviour of secondary workers
5 who are believed to be 
weakly connected with the labour market and therefore are more likely belonging to the 
discouraged persons category. 
 
Dernburg and Strand (1966) and Tella (1965) find that women (especially married women) 
are more sensitive to changes in employment conditions and both – female and male workers 
are more sensitive in younger and older age groups compared to middle-aged people. The 
domination of discouraged worker effect among secondary workers is also noted by Mincer 
(1993b). Bowen and Finegan (1965, pp. 505-515) have little different results – they find that 
short-run fluctuations in general level of unemployment are influencing only young people 
and men over 65 years old.  
 
Joll et al (1983) discuss, that since the skills are deteriorating with the time (especially if not 
used due to inactivity), then ceteris paribus the more educated the person is the smaller is the 
probability for entering the inactivity (because persons future wage is decreasing by being 
inactive). Therefore, the persons with lower educational level have higher probability to 
become inactive. In respective of exiting inactivity, the employer can take the inactivity as a 
sign of worker’s low quality and therefore it is harder to enter the labour force. 
 
Berg and Dalton (1977) and Wachter (1974) have analysed the influence of inflation and 
wages to the labour force participation and found that the growth of real wage and the 
expected growth of price level are leading to the falling participation rates (the effects are 
investigated separately). They find also that if the actual wage is lower than expected wage, 
the participation falls and if the actual price level is higher then people are acknowledging, the 
participation rate will increase. 
 
Clark and Summers (1990b) find that the differences between unemployed and discouraged 
persons are small – they analyse the causes why the persons (those who are out of the labour 
force and those who are unemployed) have been leaving their last workplace.  
 
Joll et al (1983) find also, that any discrimination that the person is facing (or has faced in the 
past) is discouraging and can cause exiting the labour force or hinder entering the labour force 
(here the persons are meant, who are dismissed because of decreasing labour demand in a 
company or because the employer was not satisfied with performed work, for example). 
 
In the concept of underemployment, it is crucial that the workers would prefer full-time 
work. According to Stratton (1996, p. 526), the preferences concerning working hours are 
influenced by following factors: 
•  expected wage for full-time and part-time work; 
•  the opportunity cost of using time for other purposes (except working). 
The value of the time can be different in working full-time and part-time (since the person can 
value free time more, the scarcer it is). Therefore, the respective expected wages can be 
different, too. In theory, the involuntarily underemployed persons are those, who’s expected 
income from full-time work exceeds the expected income from part-time work.  
 
                                                                 
5 The division of workers into primary and secondary stems from people’s attachment to the labour 
market. Secondary workers have weaker attachment, since they can afford besides the choice between 
work and leisure other choices as well (home works, studying etc.) (Taylor 1971, p. 292). Traditionally, 
among primary workers are more men and among secondary more women and young people (Corry, 
Roberts 1974, p. 10). 
   6
The existence of underemployment is connected more with changes in the companies’ 
demand for labour then with labour supply. In the conditions of economic decline, the 
demand for the products will decrease and the employer has to adjust the amount of labour 
accordingly. There are several possibilities for that purpose, but in the context of 
underemployment, the temporary replacement of full-time work with part-time work is 
relevant. It is interesting to compare this possibility with labour hoarding, which means also 
the reduction of the work. Part-time work is in some aspects less costly for employer, because 
the employer doesn’t pay wage for full-time work (as in the case of labour hoarding). In case 
where employer looses some workers due to imposing part-time work on them, the method is 
more expensive to employer then labour hoarding. Since both methods are connected with 
constant payments, both can even be more expensive then dismissals. The choice employer 
makes, depends also form expected recovery of demand and also from the level of respective 
wages. Additionally, the trade unions can restrict some of above-mentioned methods for 
adjustments with decreasing demand, especially if employer doesn’t allow the worker to work 
somewhere else during low demand period. (Joll et al 1983) 
 
From economic considerations, the employer should prefer the part-time work, if: 
•  the average productivity of part-time is higher; 
•  the part-time work can be rewarded with lower wage; 
•  part-time workers have lower recruitment and dismissal costs. 
 
Part-time work is varying strongly with the economic cycle and creating therefore the 
instability for the workers during economic decline. In theory, employer would want to keep 
more workers with higher educational level, because costs in hiring such workers are higher 
and also such workers can replace fired workers with lower educational level but not vice 
versa.  
 
Hamermesh (1993) shows the evidences from the United States, that employers do increase 
their use of part-time schedules during economic downturns. 
 
Table 1. Cyclical Variations in Aspects of Part-time Work, United States, 1975-89 
 
Year 
1975  1979  1982  1989 
 
Through  Peak  Through  Peak 
Involuntary part-time employment 









Involuntary part-time employment 











Source: Employment and Earnings, January issues, 1974, 1980, 1983, and 1990 (Hamermesh 
1993, p. 232). 
 
Consider the data in Table 1, in the recession years 1975 an 1982 more use was made of 
involuntary part-time work, and a larger fraction of part-timers were working part-time 
involuntarily, than in subsequent peak years, 1979 and 1989. 
 
Joll et al (1983) have found, that the hourly wage is lower for part-time workers compared to 
full-time workers and some dismissal costs are also lower for workers who work fewer hours 
and get lower wage. They found, that the biggest statutory differences between full-time and 
part-time workers are in Great Britain and paradoxically there is also very big proportion of 
part-time workers (about every fifth worker works part-time and 80% from part-time workers 
are female) (Ibid.). This doesn’t necessarily mean wide underemployment.    7
 
According to Joll et al (1983), most part-time workers are with lower educational level. They 
discuss, that employer can’t pay significantly lower wages to highly educated workers, 
because fixed costs are not so easily lowered and to operate with many highly educated part-
time workers would be very costly (if costs of technology and specific investments are 
considered). Therefore, the economic decline is influencing more workers with lower 
educational level.  
 
In contrast to the previously described research, Büchtemann (1988) presents the results of the 
research made in Germany, where one didn’t find the differences in wages of female part-
time and full-time workers and also, the educational level of female workers didn’t differ. 
 
The underemployment has been growing in past decades in the world. If changes in voluntary 
part-time work reflect the supply side changes on the labour market, then the rise in 
underemployment reflects the changes in labour demand. There are following causes of 
growing underemployment mentioned in the literature: 
•  Direct costs (wage costs, for example) are lower for part-time workers (Ehrenberg, 
Rosenberg 1988). 
•  Büchtemann (1988) finds, that the increase in underemployment is caused by indirect 
costs what are lower for part-time work. Despite of above-described different 
findings, both researches show the presence of cost advantage for employer using 
part-time work. 
•  According to the both previously mentioned researches one can also say, that since in 
Europe and also in USA, the biggest fraction of the part-time workers are female 
workers then the growth of underemployment (and also whole part-time employment) 
is associated with the increase in female labour force participation. 
•  Stratton (1996) finds, that the researches that have assumed the working hours 
representing workers preferences, overestimate the preferences to work with part-time 
schedule. If one takes into account the fact, that the proportion of underemployed 
persons among part-time workers has been growing, the estimation error can be quite 
significant. 
•  Describing underemployment in transition countries, in some aspects it is a new 
phenomenon. Visible underemployment didn’t exist in centrally planned economies, 
because part-time work was not favoured (even when the worker would prefer to 
work part-time) (Mincer 1993a). Invisible underemployment was according to Porket 
(1995) very common. In fact, it is very difficult to find evidence about invisible 
underemployment and to estimate the scope of the phenomenon. 
 
In some aspects the underemployment is positive as well – if compared to unemployment or 




Russian Financial Crises and Estonian labour market  
According to the data of Estonian economic performance in 1998, the growth of GDP slows 
down. The main reasons were the financial recession caused by the stock market crash in 
October 1997 and the crises in the world financial markets. The Russian economic collapse of 
summer 1998 has also contributed to t he slowdown of the Estonian economy, this effect 
continues throughout 1999 (see also the Table A2 in Appendix). Estonian Statistical Office 
reported 1.3% of decline of GDP in 1999. The above-mentioned decline in the economy is 
consequently caused by external macro shocks and showed clearly how vulnerable is the 
small-scale Estonian open economy to world market influences.   8
The general loss of competitiveness on the Russian market (see also table A1 in appendix) as 
a result of devaluation of rouble forced Estonian manufacturing industry to change their 
direction of trade and carry out extensive restructuring. In general it caused further structural 
change in Estonian manufacturing industry and resulted also in the significant reduction of 
employment. From the second part of 1999 the economy had already started to recover and 
the recovery continued during 2000. The real GDP growth rate for 2000 was 6.5%. At the 
same time labour market indicators did not show much improvement at the beginning of 2000 
(Figure A3 i n Appendix). One reason for this could be on account of technological changes 
that took place during the restructuring of enterprises affected by the Russian crisis (Eamets, 
Varblane, Sõstra, 2002).  
Russian crises caused depression in Estonian economy, but also relatively fast trade 
reallocation. Eastward (foodstuffs) export flows declined drastically and export to Finland and 
Sweden increased in large extent. Several firms in manufacturing went to bankruptcy and 
foreign investors benefited from relatively low stock prices and bought majorities in many 
Estonian firms. Although the main FDI inflow was connected with banking sector, one can 
say the banking sector was in crises because of poor performance of manufacturing (and other 
sectors)
6. As result of FDI, labour efficiency increased and labour demand declined. 
Employment declined in sectors, which were mostly affected by Russian crisis, like fishing, 
agriculture, manufacturing but also construction (see Figure A1 in Appendix). Unemployment 
remained relatively high even increased GDP, because of increased productivity. The ones, 
suffered from declining demand mostly, were low productive blue-collar workers. 
 
In the beginning of 1999, Estonia suffered from a rapid increase in the unemployment rate. In 
our opinion it was obvious, that this was the evidence of increasing structural unemployment. 
We can assume that part of the cyclical unemployment, caused by external shocks (Russian 
crises) also was responsible for structural unemployment. 
 
Although unemployment numbers remain still relatively high we can observe in general 
declining tendencies. Especially if we skip seasonality effect we can see, that unemployment 
in general has declined in 2001 (see figure A3 in Appendix).  
 
For instance after the Russian crises in 1998, unemployment started to increase. In  third 
quarter of 1999 unemployment reached to the peak, increasing by 30% compared with  the 
same period of 1998. Unemployment changes are relatively well correlated with employment 
changes. In 2001 unemployment first time declined compared with previous year. First time 
we see also that employment increased as well in 2001. These developments also show us 
very high flexibility of Estonian labour market, because changes in employment and 
unemployment are highly correlated as we can also see from figure. 
 
If to analyse employment changes by sectors then we can see that mostly were affected 
sectors like fishing, agriculture, trade and construction (Figure 1). 
 
                                                                 
6 Banking sector has difficulties also because of the consequences of stock exchange crises in 






















































Total Agriculture Fishing Manufacturing Construction Trade
 
Source: Estonian Statistical Office, labour force survey data, authors calculations 
 
Figure 1. Employment changes in selected industries most affected by Russian crises, 
quarterly data (1. quarter 1997=100)  
 
 
Hidden unemployment in 1997-2000 
 
Along with the inactivity, the discouragement has increased as well in past years Estonia and 
this increase has taken place in both terms: in terms of the absolute number of discouraged 
persons and in terms of the proportion in the inactive part of the population as well. This 
tendency has been prevailing for the whole transition period in Estonia and can be considered 
as typical for a transition country. In 1997, by the economic boom in Estonia (with GDP 
annual growth 11.4%), the number (and proportion in inactivity) of discouraged persons 
decreased slightly compared to previous years. In 1998-2000, (it could be influenced most by 
the Russian crisis - GDP decreased in 1999), discouragement has been growing again and 
reached 7.2% from the inactive part of population in 2001, what is the highest level since the 
beginning of transition. In the period under observation, the number of discouraged persons is 
continuously growing and we cannot see the peak in the year of crises.  As Bowen and 
Finegan (1969, pp 505-515) discussed, the participation in the labour force depends from the 
unemployment in previous period (they used in their model time lag of a quarter of a year), 
but the result of the research was, that this kind of short-run changes in unemployment didn’t 
affect the participation of any group of population. In 1997-2001, the discouragement has 
been growing steadily and not showing any drastic increase until 2001 and it is disputable, 
whether the increase in 2001 is caused by crisis in 1998. 
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Source: Estonian Labour Force Survey 
 
Figure 2. Number of inactive and discouraged persons (annual average, 000) 
 
In our earlier research
7 we found that in 91-96, discouragement was the largest among men 
and middle-aged people, what is contradictory to findings in other empirical research (see for 
example Dernburg & Strand, 1996; Joll et al., 1983).  
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Source: Estonian Labour Force Survey 
 
Figure  3. Number of part-time workers, including those who are underemployed (annual 
average, 000) 
 
Describing underemployment in Estonia one has to say that this was relatively low in the 
beginning of transition and has tripled from its initial level to the year 1996. Since then, it has 
decreased significantly in year 2001 it was already a half of its maximum level (see fig. 3) 
comprising 34% from all part-time workers. The number of part-time workers, at the same 
time has increased in 2000 compared to previous year. The peak in underemployment was in 
years 1996-1997 when there was moderate economic growth in Estonia. It is possible that 
                                                                 
7 Eamets, R. & Ukrainski, K. “Hidden unemployment in Estonia: experience from the Early Years of 
Transition (1989-1996) in Post-Communist Economies, Vol. 12, No. 4, 2000.   11 
more then cyclical changes, the underemployment has been influenced by transitional 
processes, since in 2001 the proportion of the underemployed in all part-time workers has 
been converged to the proportion what is by Hashimoto and Raisian (1988, p. 340) held 
normal for developed countries (2/3 voluntary part-timers and 1/3 underemployed). 
 
Interesting is the fact that during the whole transition period, the dynamics of discouragement 
has been more similar to the dynamics of open u nemployment (see Fig. 3) then 
underemployment. If we discuss here the influence of Russian crisis to the labour market and 
are looking the increase of both - hidden and open unemployment altogether, then this part of 
the population has increased in 1999 by 14800 persons, but this is mainly due to increase in 
open unemployment.  
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Source: Estonian Labour Force Survey 
 
Figure 4. Open unemployment and hidden unemployment in Estonia (annual average, 000). 
 
Data and Methodology 
 
In the following analysis, the data from the Estonian Labour Force Surveys from 1997 and 
2000 are used. The target population of ELFS97 and ELFS00were the working-age residents 
of Estonia, people between the ages of 15 and 74 on the 1
st of January 1997 (2000). All the 
working-age members of the reference person’s household are included in the sample. Of 
2882 (2189) households selected respectively in 1997 and 2000 2
nd quarters for the survey, 
2474 (1783) were interviewed. These households included altogether 5080 (3655) working-
age members who gave 5051 (3636) interviews. Thus, on the household members level, the 
response rate was 5051/5080=99.4% (3636/3655=99.5%). 
 
The choice of the model used in present analysis is based on information available from the 
ELFS1997 and ELFS2000. The purpose of the both surveys is directed to studying the 
household as an economic unit and the economic activity and income of its members. 
Therefore, from the respective questionnaire one cannot obtain comprehensive information 
about the hidden unemployment. There can only be the underemployed and discouraged 
persons identified. Because of the above-described reasons, three logistic models are created 
(for unemployed, underemployed and discouraged persons) for the 2
nd quarters of the years   12 
1997 and 2000. The dependent variables of those models obtain value of 1 or 0 regarding the 
person’s belonging to the above-mentioned category or not. In the models the factors that 
influence the probabilities to belong to a given categories are analysed. Models are estimated 
with help of the logistic regression technique. 
 
The independent variables, i.e. the factors, that influence the probability of becoming 
unemployed (or, respectively underemployed or discouraged) are also formed considering the 
ELFS1997 and ELFS2000 questionnaire. From the set of individual variables only those are 
considered, which changed the likelihood more than 0.01% (the backward stepwise method in 
SPSS is used).  
 
The following variables are entered in the models: 
SEX: a binary variable (man=1, woman=0); 
AGE: in years on the survey year; 
CITY: a binary variable (if a person lives in city, then 1 and 0 otherwise) 
DISMISSAL: a binary variable (if person was dismissed for various reasons – bankruptcy, 
reorganisation or privatisation of enterprise, for example – and 0 otherwise); 
REGIONAL UNEMPLOYMENT: regional level of unemployment (this level is computed as 
the ratio of unemployed to the number of respondents in a given region)
8. 
TENURE: measured in years; 
LAST JOB: shows how long a person has been without a job (in years); 
EMPLOYEE: a binary variable that shows the social category to which a person belongs (=1 
if employee and 0 otherwise); 
EMPLOYER, SOLE PROPRIETOR, FREE LANCER, FAMILY WORKER: similar 
variables to previous one,  but take the value of 1 if the person works as an employer, sole 
proprietor, free lancer or as an unpaid family worker, respectively; 
EDUCATION LEVEL: the variable has five values (1-5), which show the highest values of 
completed education (1 – elementary  and lower, 2 – primary, 3 – secondary, 4 – secondary 
with occupational and 5 - higher). Each category is compared with previous one (except the 
first one) and the purpose here is to analyse whether the stepwise higher education has 
influenced the probability of belonging to respective categories in the labour market.  
 
From economic sectors, the following have been entered into the models: fishing, agriculture, 
construction, manufacturing, trade, energy, education, mining, real estate, health care and 
transportation. 
 
Assessing the goodness of fit in a logistic model is based on the likelihood function. The 
present research employs models computed using SPSS and therefore the opportunities the 
program offers for assessing the goodness of a model should be described here. The 
probability of the observed results, given the parameter estimates, is known as the likelihood. 
Since the likelihood is a small number (less than 1), it is customary to use -2 times the log of 
the likelihood (-2LL) as a measure of how well the estimated model fits the data. A perfect 
model would be the one with  -2LL=0. In the models constructed, the value of –2LL was 
following: for unemployed (1997:  -2LL=2746,637; 2000: -2LL=1708,78), for underemployed 
(1997:  -2LL=912,693; 2000:  -2LL=517,904) and for discouraged (1997:  -2LL=804,171; 
2000:  -2LL=654,501). Previous results show that the models constructed are not very 
satisfying. 
 
                                                                 
8 Regional level of unemployment is not very good indicator, because it does not reflect the labour 
market situation, that respondent is facing very well due to great disparities in levels of unemployment 
within regions (this holds also for other countries in transition; see Timar &Fazekas (1996). In ELFS97 
it is possible to create similar variable for local unemployment, but in ELFS2000 not.  For better 
comparison, the regional level of unemployment is used.   13 
In regression analysis, F statistic can be used to test joint hypothesis that all the coefficients 
except the intercept are zero. A corresponding test for logistic regression, that suits exactly the 
same purpose, is based on the likelihood ratio principle (Aldrich, Nelson , 1984, p. 55). The 
method produces a statistic that follows, approximately, a chi-squared distribution when the 
zero hypothesis is true. The likelihood ratio statistic is computed as: 
)) / (log( 2 1 0 L L c - = ,                  (1) 
where L1 is the value the likelihood function for the full model as fitted and L0 is the value of 
the likelihood function if all the coefficients except the intercept are 0. That is, the computed 
chi-squared value tests the hypothesis that all coefficients except the intercept are zero, which 
is exactly the hypothesis, tested by F statistic. In all models presented here, the null 
hypothesis was rejected on the 0.05% significance level. 
 
In addition to a formal hypothesis test of goodness of fit, SPSS offers a coefficient of 
determination what can be interpreted similarly to R
2, which is obtained in estimations with 
OLS and called Nagelkerke R
2. Considering this coefficient of determination, we can say that 
no one of the models constructed explains the observed probabilities very well (the respective 
indicators for unemployed are 21,3 and 14,8; for underemployed 13,0 and 9,9 and for 
discouraged 26,6 and 18,1. Interestingly in the models for discouraged persons only few 
variables explain more of the changes in probabilities than in other models with more 
variables – which means, those few variables influence the discouragement significantly. 
 
There are problems connected with the interpretation of the regression coefficients. The effect 
of a change in  Xi on the probability Y i=1, for example, is clearly related to, though not 
completely determined by b i. The sign of  bi determines the direction of the effect and the 
effect tends to be larger the larger is bi (Aldrich, Nelson 1982, p. 44). But since the magnitude 
of the effects varies with the values of the exogenous variables, description of that effect is 
not so simple. For better description of this effect, the odds ratio (which describes odds of one 
event relative to another) is used: 
 


















          (2) 
 
In order to interpret the logistic coefficients, in SPSS the factor exp(B) is computed, which 
shows how much the odds ratio changes when the ith independent variable increases by one 
unit. Based on this factor, the independent variables in Table 1 are differentiated as: 
1.  Variables that do not influence significantly the respective probabilities (i.e. confidence 
intervals of exp(B) include 1 and this factor leaves the odds unchanged); 
2.  Variables that influence the results but are not risk-factors (i.e. confidence intervals of 
exp(B) are under 1 and this factor will decrease the odds ratio); 
3.  Variables that influence the results significantly or risk factors (i.e. confidence intervals 




The general signs of  statistically significant  effects of above-mentioned variables are 
presented in the following Table (precise estimated coefficients are presented in Tables A4-
A6 in Appendix).   14 
 
Table 2. The factors influencing the probabilities of becoming unemployed, discouraged and 
underemployed 
 
Unemployed  Discouraged  Underemployed  Variables 
1997  2000  1997  2000  1997  2000 
Sex  ++  ++  ++  ++  -   
Age  -  -         
Nationality  -           
City        -     
Last job    ++  ++  ++     
Dismissals  ++  ++  ++  ++     
Tenure      -       
Primary / basic  -  -         
Secondary / primary          ++   
Secondary with occupational / 
secondary  
    ++    -   
Higher / secondary with 
occupational  
++  ++         
Employee  ++  ++      ++  ++ 
Sole proprietor          ++   
Family worker  ++        ++   
Free lancer          ++   
Agriculture   ++    ++       
Trade        ++  -   
Energy  ++           
Education    -      ++  ++ 
Mining    -        ++ 
Real estate            ++ 
Transportation    -         
Construction  ++           
Manufacturing    -         
Health care    -         
Regional unemployment  ++  ++    -     
 
Regarding the factors influencing the probabilities of being unemployed, underemployed and 
discouraged, one can make the following conclusions. 
 
Sex 
As can be observed from the previous table, this is a risk factor influencing the probability of 
belonging to all observed categories. In the case of unemployed and discouraged persons, 
men have greater probabilities of belonging to those categories. The m agnitude of the 
respective effects (see Table A4 and A5 in Appendix) is in 2000 only slightly greater then in 
1997, what could mean, that the decrease in employment has been bigger in sectors where 
traditionally more men have been working (agriculture, fishing). This is apparently not so 
much specific to the crises in 1998, but has been influencing the whole period of transition in 
Estonia. For the same reasons, in other transitional countries, the unemployment and 
discouragement has been higher among men also. Vodopivec (1991) has found in the research 
concerning Slovenian labour market, that in 1991, the probability of loosing a job was higher 
among men compared to women but the probability of finding a job was similar – women are 
working more in sectors where the situation hasn’t been deteriorating during transition. Timar 
and Fazekas (1996) show for Hungary, that the men are in worse position on the labour 
market than women (they find that women’s possibilities to find a job are worse). In Estonia,   15 
from t he inactive part of the population comprise women about 50% more then men, but 
among discouraged persons, there are more men.  
 
Regarding underemployment, there is some evidence in Table 2, that among women there is 
greater probability for belonging to this category. This is consistent with other findings as 
well – in generally there are more women working part-time and also involuntarily working 
part-time. If joint influences considered, then in many sectors, men have higher probabilities 
to work involuntarily part-time (what could be also the result of the crises). 
 
Age 
In case of unemployed, age is one factor influencing the observed probability  – the young 
people are more likely to be unemployed. The same results are mentioned by Sik (1996), who 
points out, that in Hungary, the unemployed are very often young people, who live with their 
parents. The problem is similar in many transition countries (and in developed countries, as 
well). Vodopivec (1996) finds that in marginal age groups, the unemployment is relatively 
higher. Timar and Fazekas (1996) find that for older people, it is more difficult to find a job.  
 
Nationality 
The situation of the non-Estonians is also more difficult in the labour market – they have a 
higher probability of belonging to the category of unemployed. The same result is found in 
Slovenia (Vodopivec 1996, p. 127) and gross flow analyses of the Estonian labour market 
also showed similar results (Eamets, 1998). 
 
Dismissal 
Dismissal is a critical factor increasing the probability of being unemployed and discouraged. 
The number of involuntary departures increased throughout the transition period. While in 
1991, the proportion of the people among the unemployed who were dismissed was 45%, in 
the 1996 the corresponding figure has increased to 62% (Pettai, Sõstra 1998). This influences 
the discouragement probably not only by the lack of of future work opportunities but also 
because of psychological factors, which are concurrent with dismissal. In the literature, there 
can be found also contradictory results to this – Micklewright and Nagy (1994) find, that the 
persons who have voluntarily left their jobs are having 20% lower opportunities to find a job 
as the dismissed workers. As can be seen from the joint influence of dismissals and workers 
living in cities, is a risk factor in 2000 increasing probabilities of being unemployed, but non-
risk factor of decreasing the probability of being discouraged. 
 
Last job 
The longer the person has been without work, the greater is the probability for being 
unemployed and discouraged (this is a risk factor concerning unemployed in 2000 and 
discouraged persons in 1997 and 2000). The reason for this could be that being unemployed 
for a long period of time makes it harder to find a job and also to cause the exit from labour 
force.  
 
Education level  
The level of education is influencing all categories. The results (see Tables A4, A5 and A6 in 




The social category, influenced the most, is employees. They have higher probability of being 
unemployed and underemployed in both observed years, and this is risk factor as well. Similar 
results are also for unpaid family workers in 1997 being unemployed and underemployed. 
From other social categories, the probabilities are influenced as following: sole proprietor and 
freelancer are increasing the probability of being underemployed in 1997.   16 
 
Industries 
From industries, the most affected found in current research are agriculture, trade, education, 
mining and real estate. There wasn’t found a clear pattern that in the industries most affected 
by the crises, the unemployment, underemployment and discouragement has been affected 
more.  
 
Regional level of unemployment 
The regional level of unemployment is risk factor in both years for being unemployed and the 
magnitude of the effect is somewhat greater in the later year, what could show stronger 
influence of becoming unemployed. The probability of belonging to the discouraged workers 
category, it is on the contrary even decreased by the factor reflecting regional level of 
unemployment in 2000. High regional unemployment is one factor increasing the possibilities 
of unemployment and underemployment in other transition counties as well  – the same 





Hidden unemployment is an important issue for understanding the situation on the labour 
market in Estonia. In this article, two categories  of hidden unemployment have been 
examined: underemployed and discouraged persons. The number of discouraged persons has 
increased in the period of 1997-2000, but it seems to have no connection with the crisis in 
Russia. No connection with the economic decline can be also seen in patterns of 
underemployment, where the number of underemployed has been decreased significantly. So, 
the crisis has increased only the open unemployment level. 
 
From the empirical analysis we can draw following conclusions: 
•  There are no general factors found, what would influence all observed categories in 
year before crisis and in year 2000 where the open unemployment was the highest.  
•  There are factors found that increase the discouragement and unemployment in both 
years – dismissals, sex, being without work for a long time.  
•  There have been found very few labour supply side factors that are influencing the 
underemployment in 1997 and 2000. 
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APPENDIX 
 
Table A1. Export of Estonian agricultural products to main partners (% of total export 
articles 1-24 in STIC) 
 
        1994  1995  1996  1997  1998  1999  2000  2001 
Russia  44.9  36.6  36.9  28.4  17.2  8.7  4.6  5.2 
Ukraine  4.7  9.0  13.3  12.7  15.4  14.5  7.7  8.0 
Byelorussia  2.4  3.9  1.7  1.3  0.9  0.4  0.1  0.2 
Latvia  9.3  6.5  6.6  12.9  19.7  20.3  17.7  16.3 
Lithuania  6.3  5.2  6.4  7.1  9.4  11.1  12.0  10.0 
EU   23.2  30.0  23.3  30.2  26.0  30.6  39.4  27.5 
Switzerland  0.4  0.7  1.2  1.0  1.6  2.9  3.2  3.4 
USA  0.4  0.2  0.3  0.3  0.4  1.4  1.3  2.5 






Table A2 Chronology of economic developments in Estonia  
 
 
year(s)  Title of the 
period 






Estonia was part of the Soviet market. 
First independent private commercial 
banks were established. Hyperinflation in 
1991 (Moscow started to sell oil and other 
inputs to Estonian using world price 
level). 
More than 20% of the labour 
force was employed in 
agriculture and 42 % in the 
service sector. 
Unemployment is very low. 
1992  Economic 
reforms 
started 
Monetary reform – a Currency Board type 
monetary system was established.. 
Reorientation of foreign trade from the 
Russian market to western markets. 
Monthly inflation slowed down to single 
digit numbers. 
Unemployment started to 
increase, but is still relatively 




 Recession   Booming banking sector had its first 
crises. The Estonian Bank introduced new 
regulations for commercial banks, the 
number of banks declined by half. As a 
result of liberal foreign trade and high 
competition in non-tradable goods sector, 
Estonian firms had difficulties adjusting 
themselves for a completely changing 
market situation. Yearly inflation still 
relatively high (40% in 1994). 
Unemployment started to 
increase, in 1994 
unemployment reached to 
7.7%. Highest yearly 




Recovery   GDP growth around 4-5% per year. 
Inflation is still around 20-30% per year. 
Unemployment stabilised (on 
average around 10%).   21 
Rising incomes and economic growth 
caused a rapid increase in imports. 
Increasing trade deficit is balanced by 
capital inflow. 
Employment is still declining. 





GDP grew by 11.4% in 1997. Estonian 
firms are looking for new markets in 
neighbouring countries (Latvia and 
Lithuania), especially in banking, real 
estate businesses and IT. Stock Exchange 
boom caused index TALSE to increase 
more than 800% in 1997. In September 
1997, the stock market collapsed. Crises in 
financial markets lead to several banks 
going bankrupt. 
Trade deficit is 14% from GDP in 1997. 
Unemployment rate is 10%. 
Declining employment 




Recession   Economic recession caused by banking 
sector crises in 1997 and Russian financial 
crises. GDP declined in 1999 by 1.3% 
Declining income reduced imports, and 
increased the trade deficit. 
In spite of  the recession Estonia is still 
very attractive for foreign capital. Yearly 
inflation slowed down to single figures 
(3.4% in 1999). 
Unemployment started to 
increase in 1999.  
Less than 9% of labour force 
are employed in agriculture, in 





The first half of the year 2000 shows that 
the economy started to increase again. 
GDP grew 6.4% in 2000 and 5.5 % in 
2001. Negative impact of declining 
foreign demand was compensated by 
increasing domestic supply. 
Rapid increase in the 
unemployment at the 
beginning of 2000. According 
to ELFS data the ILO 
unemployment reached 14.8% 
by the first quarter of 2000 
(annual average 13.8%) 
2001 unemployment declined, 
average unemployment was 
12.4%. First time after 
beginning of economic 
reforms (1992) employment 
increased   
Source: Statistical Office of Estonia, authors views   22 
 
Table A3. Population aged 15–69 by economic status, 1989–2000 
(annual average, thousands) 
  1989  1990  1991  1992  1993  1994  1995  1996  1997  1998  1999  2000 


























Labour force  842.6  831.7  819.8  794.8  757.8  749.4  726.9  717.6  713.5  706.4  696.3  700.9 
Employed  837.9  826.4  807.8  765.7  708.1  692.6  656.1  645.6  644.1  636.2  610.0  604.5 
Participation rate, 
% 
76.9  75.5  74.3  72.2  70.2  70.1  68.5  68.1  68.1  67.7  66.8  67.2 
Employment by sectors 
Primary  177.3  173.9  164.7  145.8  117.6  101.0  69.0  64.6  60.8  58.1  51.2  45.1 
Secondary  310.8  304.4  294.1  271.7  233.4  223.7  223.4  216.4  216.7  212.9  198.1  203.9 
Tertiary  349.8  348.1  349.0  348.1  357.1  367.9  363.7  364.6  370.9  369.3  364.7  359.6 
Unemployed  (4.7)  5.3  12.0  29.1  49.6  56.7  70.9  71.9  69.4  70.2  86.2  96.5 
Inactive  253.8  270.5  284.2  306.4  322.1  320.1  334.6  336.5  333.6  337.8  346.2  341.7 
Unemployment 
rate, % 
(0.6)  0.6  1.5  3.7  6.5  7.6  9.7  10.0  9.7  9.9  12.4  13.8 
Notes: data is based on 20-39 persons of the sample 
Source: ELFS data 
 
Table A4. Parameter estimates of logistic regression in models for unemployed persons 
 
1997 2
nd quarter  2002 2
nd quarter  Explanatory 
variable  Coefficient  Significance  Coefficient  Significance 
Sex  0,3099  0,0037  0,3904  0,0041 
Age  -0,0342  0,0000  -0,0453  0,0000 
Nationality  -0,5511  0,0000  -0,2212  0,1860 
Dismissal  1,6002  0,0000  1,7159  0,0000 
by city  0,0322  0,9332  0,8396  0,0118 
Last job  -0,0377  0,2273  0,0496  0,0411 
Education level (EL)    0,0011    0,0009 
EL (1)  -0,8524  0,0235  -0,8674  0,0203 
EL (2)  -0,2429  0,0708  -0,1370  0,4458 
EL (3)  -0,0638  0,6480  -0,0208  0,9042 
EL (4)  0,5588  0,0038  1,2395  0,0006 
Employee  0,9404  0,0000  1,2647  0,0000 
Family worker  1,2141  0,0047  -0,3618  0,1382 
Free lancer  1,3848  0,0986  -0,1858  0,7048 
Agriculture  0,3647  0,0347  -0,0596  0,8496 
Energy  1,4130  0,0018  -0,5597  0,6214 
by city  -2,4907  0,0004  -1,6318  0,0327 
Construction  0,6306  0,0006  -0,0237  0,4855 
Hotels  0,4402  0,0690  -0,6710  0,0921 
Mining  -0,4803  0,3407  -2,4994  0,0152 
Manufacturing  -0,0059  0,9711  -0,4190  0,0131 
Transportation  -0,2477  0,2630  -0,7991  0,0067 
Education  -0,1701  0,5157  -0,8892  0,0223 
Health care  -0,0261  0,9395  -1,5218  0,0139 
Regional unemployment  0,1152  0,0000  0,1333  0,0000 
Constant  -3,0199  0,0000  -3,2807  0,0000 
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Table A5. Parameter estimates of logistic regression in models for discouraged persons 
 
1997 2
nd quarter  2002 2
nd quarter  Explanatory 
Variable  Coefficient  Significance  Coefficient  Significance 
Sex  0,4804  0,0289  0,5744  0,0179 
City  -0,4162  0,1232  -0,9941  0,0002 
Last job  0,0807  0,0017  0,0626  0,0001 
Dismissals  3,2968  0,0000  2,2091  0,0000 
Tenure  -0,0199  0,0095  -0,0038  0,9100 
Education level (EL)    0,0536    0,7897 
EL (1)  -0,2039  0,6263  -0,2020  0,8041 
EL (2)  -0,2040  0,4350  -0,4592  0,5341 
EL (3)  0,7497  0,0283  0,0545  0,8881 
EL (4)  0,9630  0,2100  0,2902  0,6609 
Agriculture  1,0102  0,0001  0,0895  0,8750 
Trade  0,5676  0,0712  0,9774  0,0029 
Transportation  0,6534  0,0796  -0,7130  0,3585 
Public administration  -6,0567  0,5559  -7,1402  0,7414 
Regional unemployment  0,0624  0,1163  -0,1053  0,0347 
Nationality by primary 
education 
-0,2211  0,6306  0,8539  0,0004 
Constant  -4,8747  0,0000  -3,8448  0,0000 
 
Table A6. Parameter estimates of logistic regression in models for underemployed persons 
1997 2
nd quarter  2002 2
nd quarter  Explanatory 
Variable  Coefficient  Significance  Coefficient  Significance 
Sex  -1,5198  0,0019  0,2633  0,6961 
by city  0,9729  0,0257  -0,7557  0,2431 
by agriculture  1,3650  0,0031  0,5393  0,6733 
by trade  1,9078  0,0111  0,5440  0,5205 
by education  1,657  0,0477  1,2057  0,0673 
by manufacturing  15391  0,0022  0,4980  0,5611 
by sole proprietor  0,2209  0,8151  1,9811  0,0005 
Education level (EL)    0,0150    0,8197 
EL (1)  -1,7132  0,0919  -4,6716  0,5982 
EL (2)  1,0432  0,0039  -0,2068  0,6636 
EL (3)  -1,0196  0,0071  1,8459  0,0029 
EL (4)  -0,1042  0,7224  0,1345  0,7557 
Employee  1,8863  0,0000  1,8459  0,0029 
Sole proprietor  1,7206  0,0001  0,6031  0,4363 
by sex  0,2209  0,8151  1,9811  0,0005 
Family worker  2,1335  0,0003  0,6459  0,1327 
Free lancer  2,9831  0,0084  -0,8998  0,4509 
Trade  -1,3967  0,0212  0,3421  0,6132 
Education  1,3682  0,0003  1,0506  0,0140 
by sex  1,1657  0,0477  1,2057  0,1330 
by nationality  -1,3531  0,0024  -1,2097  0,1330 
Mining  0,7677  0,2697  1,6810  0,0025 
Hotels  0,4556  0,5724  1,0104  0,0627 
Real estate  0,6834  0,3155  1,2126  0,0077 
Manufacturing by city  -1,9528  0,0002  -0,2290  0,7727 
Constant  -5,6781  0,0000  -6,2025  0,0000   24 
Figure A1. Quarterly flows of Estonian export 1995-2001 in sectors most affected by 
























Source: Estonian Statistical Office (2001), Database of foreign trade statistics.  
http://www.stat.ee 
 
Figure A2. Quarterly flows of Estonian export 1995-2001 in sectors less affected by 
Russian crises (million EEK) 
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Figure A3. Changes in GDP, unemployment and employment (%, yearly changes, 





























































































































































































Source: Estonian Statistical Office 
 